Cyclic-RGDfK peptide conjugated succinoyl-TPGS nanomicelles for targeted delivery of docetaxel to integrin receptor over-expressing angiogenic tumours.
Docetaxel (DTX) is an anticancer drug that is used alone and in combination with other drugs to treat tumours. However, it suffers from the drawback of non-specific cytotoxicity. To improve the therapeutic potential of DTX, we report the synthesis of cRGDfK peptide-conjugated succinoyl-TPGS (tocopheryl polyethylene glycol succinate) nanomicelles for targeted delivery of DTX. Among RGD (Arg-Gly-Asp) peptides, cRGDfK peptide shows specificity towards αvβ3 integrin receptors that are most commonly over-expressed in tumour cells. To cRGDfK peptide, succinoylated TPGS was synthesised and conjugated to cRGDfK peptide using a carbodiimide reaction. Peptide-conjugated DTX loaded nanomicelles (PDNM) displayed small particle size with a narrow distribution, controlled drug release and high physicochemical stability. Cytotoxicity, cellular uptake, apoptosis and anti-angiogenic comparisons of unconjugated nanomicelles to PDNM in DU145 human prostate cancer cells and HUVECs (Human Umblical Vein Endothelial Cells) clearly revealed the importance of the cRGDfK peptide in enhancing the drug delivery performance of nanomicelles. Common to many chemotherapeutic agents for cancer, systemic toxicity remains a big concern. In this article, the authors attempted to address this issue by conjugating RGD based peptides to Docetaxel, which would target integrins expressed on tumor cell surface. The experimental data revealed enhanced drug delivery.